The purpose of this paper is to examine the dynamic relationship among the size, growth, and profitability of listed companies. The study sample comprised listed companies in the ASEAN-4 countries-Malaysia, the Philippines, Singapore, and Thailand-over the period 1972-2014. The K-medoids algorithm was employed in a cluster analysis, and the generalized method of moments (GMM) was applied to examine the dynamic relationship. The empirical results reveal that smaller companies tend to have higher growth than larger companies. Moreover, the results indicate that persistence of growth and persistence of profitability do not exist. There is also evidence that profitability affects companies' growth, but companies' growth does not affect profitability.
INTRODUCTION
Since the ASEAN community was established in 2015, the economic growth of the ASEAN countries has increased significantly. The free flow of investment has encouraged foreign direct investment in all the ASEAN countries, which should further increase the competition among companies in terms of products sold, services rendered, investment opportunities, and financial resources. The increasing competition will therefore alter the economic structure of the ASEAN countries and increase the added value of their economies. As a result, understanding the uniqueness of the companies in ASEAN countries in terms of growth and profitability can help potential investors reduce investment and financial risks.
Recently, a wide range of investigations have produced conflicting findings regarding the relationships among size, growth, and profitability. First, empirical studies have left unanswered the question of the bidirectional relationship between companies' growth and profitability. Basically, growth and profitability are variables that are important to business survival and success. Profits are significant resources used to finance business expansion; therefore, a company's profitability is likely a significant determinant of its growth (Goddard et al., 2004; Nakano & Kim, 2011; Coad, 2007) . Nonetheless, a company's growth provides chances for substantial profitability in the future. Growth itself is then considered a determinant of profitability (Coad, 2007; Geroski et al., 1997; Nakano & Kim, 2011) . Accordingly, both growth and profitability are connected to business success. Hence, the purpose of this study is to investigate the relationship between companies' growth and profitability.
Moreover, in terms of the relationship between a company's growth and size, many researchers have tested Gibrat's Law, which posits that a company's growth and size are independent (Gibrat, 1931) . However, the findings of these studies have been inconsistent worldwide. Many researchers have found support for Gibrat's Law (e.g., Geroski et al.,2003; Liñares-Zegarra, & Wilson, 2018) , while others have rejected Gibrat's Law by proving that a company's growth is significantly related to its size (e.g., Evans, 1987; Dunne & Hughes, 1994; Audretsch et al. 1999; Shehzad et al., 2013; Gao et al., 2016) . Therefore, this study also aims to examine the validity of Gibrat's Law to determine whether a company's growth affects its size.
In addition to the effect of a company's size, this study investigates the persistence of profitability framework, where past profit directly affects current profit. As profits are potential resources for running a business, a company is unlikely to survive for a significant period without generating any profits. Therefore, a company's profitability in the past, present and future indicates its performance and sustainability.
For these purposes, this study sample comprised listed companies in four ASEAN countries: Malaysia, the Philippines, Singapore, and Thailand (the ASEAN-4 countries). Although the ASEAN community consists of 10 countries, this study emphasized only these four because they are in the same stage of economic growth, and they have developed active stock markets relatively recently.
The rest of the paper is organized as follows. The next section explains the related literature and the testable hypothesis. The third section describes the data and methodology. The fourth section presents the empirical results and the discussion. The final section concludes.
LITERATURE REVIEW
The relationships among size, growth and profitability have been investigated extensively since the 1930s. Gibrat (1931) initially introduced Gibrat's Law, in which he revealed that the growth rate of a company is independent of its size. Thus, he predicted that companies' growth rates are not affected by their size. Gibrat's Law was later reinforced by Geroski et al. (2003) , who examined the growth-size relationship based on large time spans of over 30 years. The authors reported that Gibrat's Law tended to hold for large UK companies. Recently, Liñares-Zegarra, and Wilson (2018) revealed an insignificant relationship between companies' growth and size for large microfinance institutions in 120 countries, supporting Gibrat's Law.
However, Gibrat's Law contrasts with many empirical studies. Evans (1987) studied the relationship between companies' growth and size using manufacturing companies operating between 1976 and 1982 as the sample. He found that companies' growth significantly declined when their size increased. In addition, Hart and Oulton (1996) and Dunne and Hughes (1994) investigated the growth of UK companies found that the growth rate of smaller companies was greater than that of larger firms. This finding of a negative relationship was consistent with that of Shehzad et al. (2013) , who examined the relationship between growth and the size of banks across 148 countries, including OECD countries. The authors reported that although the growth of banks was not persistent, the growth rate of smaller banks in OECD countries was higher than that of larger banks. Moreover, Oliveira and Fortunato (2006) argued against Gibrat's Law. They found an inverse growth-size relationship for Portuguese manufacturing companies, thus supporting the finding of Goddard et al. (2002) based on Japanese manufacturing companies over the period from 1980-1996. In addition, Distante et al. (2018) disagreed with Gibrat's Law. By using quantile regression analysis, they revealed that smaller firms grow faster than larger ones, supporting evidence found by both Audretsch et al. (1999) in the case of Italian manufacturing companies and Gao et al. (2016) in the case of online stores in a Chinese online marketplace named Taobao.com. As there is conflicting evidence regarding the growth-size relationship of Gibrat's Law, the first testable hypothesis is as follows: H1: A company's size affects its growth.
In addition to the growth-size relationship, the linkage between companies' growth and profitability has been explored continuously. Companies generating profits have more opportunities to expand and grow their operations. They reinvest their partial profits into new business environments or even expand their current operations in order to generate greater profits from a larger business. Therefore, the relationship between growth and profitability tends to be positive when the business environment has the potential for investment and growth. If not, then the relationship is relatively weak.
As profits are an effective source of business financing for future expansion, many empirical studies have examined the growth-profit relationship. Goddard et al. (2004) found consistent support for a growth-profit relationship. Their results showed that current profits affected predictions of future growth for European banks over the period from 1992-1998. The authors also reported that larger banks are more likely to have higher future growth performance. Moreover, using Japanese manufacturing companies over the period from 1987-2007 as the sample, Nakano and Kim (2011) examined the association between companies' growth and profitability and found that current profits are a significant determinant of future growth. Contrary to the above findings indicating a positive relationship, Lee (2014) reported that for South Korean companies, profits affect growth inversely. Adding more controversy to the existing literature, Coad (2007) revealed an insignificant association between companies' growth and profitability for French manufacturing companies, which was consistent with Gupta (1969) , who examined U.S. manufacturing companies. As the existing results leave us with a contradiction that must be resolved, the following testable hypothesis is proposed: H2: Profitability affects a company's growth.
Although profitability can help stimulate growth, growth itself helps boost profitability. Companies with high growth rates are more likely to benefit from economies of scale. Their dynamic increasing returns generated from their experience gained through rapid growth are likely to reduce their production costs and further improve productivity, ultimately allowing them to enhance their profitability. Therefore, in addition to the effect of profits on growth, the effect of growth on profits has been investigated dynamically. Nakano and Kim (2011) showed that growth is important when predicting future profits. Indeed, Geroski et al. (1997) found that for large UK companies established during the period from 1976-1982, their growth rates were positively related to changes in their forecasted profitability over the long run. Moreover, Coad (2007) reported a positive association between past growth and future profit rates. This empirical result accorded with the findings of Coad (2007 Coad ( , 2010 , Coad et al. (2011 ), Cowling (2004 , and Lee (2014) . According to the recently reported findings, the following hypothesis is tested: H3: A company's growth affects its future profitability.
Despite the fact that attaining a sufficiently high degree of profit is crucial to sustaining long-run business growth, persistence of profitability is also important because it depends on the market and the competitive environment. According to the persistence of profitability framework proposed by Mueller (1977) , free entry to and existence in the market sufficiently and rapidly decreases the attainment of abnormal profits. As a result, there is a tendency for profit rates to converge towards the same average values or norms over time. Nonetheless, companies with sustainable competitive advantages, for example, superior processes, specific knowledge, or effective technology management, are able to create a substantial barrier to entry that allows them to continue to earn abnormal profits persistently over time. The persistence of profitability framework has also been examined by several researchers. Nunes et al. (2009) investigated the factors that affect profitability in the Portuguese service industry and found that profitability is persistent over time. Shehzad et al. (2013) also showed the persistence of profitability in the case of banks. Finally, Nunes and Serrasqueiro (2015) studied the factors that impact the profitability of knowledge-intensive business services in Portugal. They discovered that profitability in such firms is persistent over time. The following testable hypothesis is proposed: H4: There exists the persistence of profitability.
DATA AND METHODOLOGY

Data and Sample Selection
This study focuses on the ASEAN countries, as the establishment of the ASEAN community in 2015 boosted the foreign direct investment and economic growth of each country. By the end of 2014, out of ten ASEAN countries, eight had stock exchanges. Therefore, to select the sample for this study, the K-medoids algorithm suggested by Struyf et al. (1997) was employed in a cluster analysis. The movement characteristics of the value of GDP per capita for the period between 1994 and 2014 were then used in the clustering algorithm. With this technique, it is expected that the countries analyzed in this study have some commonalities between companies' profits and GDP per capita and most importantly, that they follow a similar growth trend over the long term.
According to the results derived from the K-medoids clustering technique, eight ASEAN countries can be classified into two groups, each of which has similar movement characteristics for GDP per capita. The first group includes Malaysia, the Philippines, Singapore, and Thailand, which all have high average GDP per capita but low average year-to-year GDP growth. The second group consists of Cambodia, Indonesia, Laos, and Vietnam. These countries have low average GDP per capita but high average year-to-year GDP growth.
Based on the results of the cluster analysis, the first group with high average GDP per capita was employed in this study. Because these high GDP countries normally show flat or stable growth trends, they are mature and thus appropriate for studying the two-way relationship between companies' growth and profitability. By contrast, the second group was excluded because the company structure and industry structure within these countries are in their infancy due to low average GDP per capita with high average year-to-year GDP growth, unlike the first group, in which most of the industries are either in or close to their maturity phase. In addition, the financial data for companies in the countries in the second group were materially limited and incomplete compared with those in the first group.
As a result, the sample in this study consists of companies listed on the stock exchanges of Malaysia, the Philippines, Singapore, and Thailand since the start of each exchange until the year 2014. For Malaysia, the sample period is between 1972 and 2014. For the Philippines, the sample period is between 1985 and 2014. For Singapore, it is between 1972 and 2014, and for Thailand, it is between 1987 and 2014. Malaysia and Singapore each have 3 exchanges. Thailand has 2 exchanges, whereas the Philippines has 1 exchange. Our sample therefore includes all companies with available data and listed on all exchanges in these four countries. Those companies with incomplete and abnormal data were excluded from the sample.
Dynamic Regression Models
To test the hypotheses of this study, the dynamic panel growth and profit models presented below were used for the estimation, following Goddard et al. (2004) and Nakano and Kim (2011) . The use of dynamic panel estimators allows us to examine whether companies' growth and profitability in the current period are related to their growth and profitability in the previous period.
) Model 1 presents the growth-profit relationship model, and Model 2 presents the profit-growth relationship model. With respect to both models, Sizei,t is the logarithmic assets of company i in year t, and ΔSizei,t is the difference between Sizei,t and Sizei,t-1, presenting the logarithmic asset growth of company i in each year. BEPi,t is the basic earning power or profits of company i in year t, calculated as earnings before interest and taxes divided by total assets. The basic earning power was used in this study in order to analyze the true potential of companies excluding their leverage.
The control variables consist of CAPi,t, which is the capital structure ratio of company i in year t, computed as total liabilities divided by total equity. The next control variable, FINi,t, represents the financial leverage ratio of company i in year t, which is defined as total debt to total equity. Although these two variables are similar in liabilities and debt measurement, they have one substantial difference. Generally, CAPi,t includes all types of liabilities, including both non-interest-bearing debt and interest-bearing debt. On the other hand, FINi,t includes only interest-bearing debt. Hence, these two variables can help differentiate relatively weak, high-risk companies from stronger ones. For example, a company with a higher financial leverage ratio (FINi,t) is believed to have greater financial risk. However, a company with a high capital structure ratio (CAPi,t) with non-interest-bearing debt, e.g., accounts payable, is interpreted as potentially having higher competitiveness in the industry because of its effective working capital management and negotiation power with suppliers.
The last control variable, LIQi,t, is the liquidity ratio of company i in year t, defined as total current assets to total current liabilities. Finally, ε1,i,t and ε2,i,t are random error terms. All data employed are fundamental year-end company data and were obtained from the companies' financial statements derived from the Worldscope database through Reuters.
Statistical Methods
To estimate the above dynamic regression models, Models 1 and 2, the generalized method of moments (GMM) was employed. Since our dataset is a collection of both panel and time-series cases with potential endogeneity issues, a typical time-series model might not be suitable in this scenario. A GMM estimation is more appropriate as it is a dynamic panel data model that controls for fixed effects and incidental trends. Moreover, GMM estimation effectively handles endogeneity between the dependent variables and instruments with lagged-one dependent variables (Arellano & Bond, 1991) .
Moreover, the data set in this study consists of companies of different sizes (smallsized, medium-sized, and large-sized companies), and these companies operate in different industrial sectors. This could cause different correlation structures across the companies. Therefore, to allow for heterogeneity across companies, the white period weighting matrix suggested by Arellano and Bond (1991) was implemented to allow the correlation structures to vary across the cross-sections.
In addition, to understand the uniqueness of the companies in each sub-group, the sub-sample regressions were employed for both models. For each sample country, all companies were classified based on the values of their growth and profits. Thus, the companies in a group operate in every industry and have the same or similar ranges for their growth and profits. This group classification allows the dynamics and evolution of each characteristic to be more clearly understood.
There are several statistical techniques that can be used to create groups of observations with roughly the same number of observations in each group. However, quantiles of data were used to form the categories in this study, as they intuitively appeal to values of growth and profits and allow for analysis in terms of low-, medium-and high-value groups. To group the observations, the growth and profits of companies were first ranked separately in each country, and then the quantiles were calculated. Approximately 25% of the companies are considered "small-sized companies," in which the values of growth and profits are lower than the first quantile. Approximately 50% of the companies are considered "medium-sized companies," in which the values of growth and profits lie between first quantile and third quantile. Finally, the "largesized" companies include 25% of the companies, in which the values of growth and profits are higher than the third quantile.
The primary reason that we segregate groups of observations into 3 quantiles instead of using sectors or industries is that each country classifies its own listed companies in an industry, resulting in differences in industry names and classifications. Hence, classifying companies based on industry names would not represent the true nature of the companies. Moreover, the insufficient data for some industries in some countries do not allow us to conduct the sub-industry analysis and run the GMM regression accordingly. As a result, running the statistical analysis by industry grouping is unable to explain any dissolution to a significant degree and to draw any strong conclusions. Table 1 provides the descriptive statistics of the dependent and independent variables examined in this study. The table shows that the average size of companies measured by their assets is approximately the same for all ASEAN-4 countries. However, in terms of profitability, capital structure ratio, financial leverage ratio, and liquidity ratio, the results are relatively volatile, as the standard deviations are greater than the average for each variable. Table 2 presents the results of the dynamic relationship between growth and profitability. The results suggest that for all sample countries, companies' growth (ΔSIZEt) is significantly and negatively related to the companies' size (SIZEt), supporting hypothesis H1. Smaller companies are likely to have higher growth than larger companies. As they are more nimble than larger companies, which makes it easier for them to adapt to change, they tend to grow faster than larger ones. This finding is therefore consistent with Evans (1987) , Dunne and Hughes (1994) , Audretsch et al. (1999) , Goddard et al. (2002) , Oliveira and Fortunato (2006) , Shehzad et al. (2013) , and Gao et al. (2016) , as well as Distante et al. (2018) ; however our finding contradicts Gibrat's Law that a company's growth is independent of its size.
EMPIRICAL RESULTS AND DISCUSSION
Descriptive Statistics
Regression Results
Moreover, the results in Table 2 show that there is a negative relationship between past growth (ΔSIZEt-1) and current growth (ΔSIZEt) in the cases of Malaysia and Thailand and an insignificant relationship in the cases of the Philippines and Singapore. Such findings, therefore, confirm that persistence of growth does not exist. Notes: The number in the first line represents the regression coefficient, while the number in the second line is its related p-value. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
When considering each sub-sample, Table 3 supports that there is no persistence of growth based on the negative relationship between companies' growth (ΔSIZEt) and companies' size (SIZEt) for all countries and all sub-groups. The reason for this negative relationship is that in a country with limited potential for growth, once there is growth in certain years, it is normal for the economy to pause as the rest of the economy catches up with that growth. This situation is unlike larger countries such as the U.S., where once growth momentum starts, it normally continues for a couple of years.
In terms of profitability, the results in Table 2 and Table 3 reveal that there is a significant and negative relationship between companies' growth (ΔSIZEt) and past profits (BEPt-1). Thus, hypothesis H2 is supported. The finding of a negative relationship implies that past profit is a determinant of companies' growth such that the greater the profits, the higher the growth for companies listed in Malaysia, Singapore and Thailand, supporting the results of Goddard et al. (2004) and Nakano and Kim (2011) . In general, companies with high profit margins have greater competitive advantage in terms of cost advantages through economies of scale (Gupta, 1981) , high bargaining power, and better access to distribution channels (Markman & Gartner, 2002) . All these factors can further improve companies' profitability and allow such high-profit companies to maintain their growth momentum. Moreover, an increase in profit margins, which provides an internal source of funds, leads to increases in investment and thus business expansion (Myers & Majluf, 1984) . As a result, companies' earlier profit margins transform into a future higher growth rate. Table 3 . Dynamic regression analysis of sub-sample data: Growth-profit relationship Notes: The number in the first line represents the regression coefficient, while the number in the second line is its related p-value. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
For the capital structure control variable (CAPt), Tables 2 and 3 present that the relationship is significantly positive for companies in Malaysia, regardless of size. This result indicates that companies in Malaysia with higher ratios of total liabilities to total equity have higher bargaining power than other companies. These companies are able to borrow from suppliers at a lower cost, resulting in lower leverage and consequently leading to higher growth. This empirical finding supports the evidence showing a negative relationship between companies' growth (ΔSIZEt) and leverage (FINt), as companies with lower leverage tend to grow their assets more. In contrast to companies in Malaysia, in the case of the Philippines, Tables 2 and  3 show a negative relationship between companies' growth (ΔSIZEt) and the capital structure ratio (CAPt). This negative relationship reveals that companies with lower ratios of total liabilities to total equity have higher leverage. Although high-leverage companies are risky, the evidence shows that these companies grow faster than others. This result also accords with the positive relationship found between companies' growth (ΔSIZEt) and leverage (FINt) in the Philippines. Finally, in terms of liquidity (LIQt), no significant growth-liquidity relationship is found for all sample countries and all sub-groups. Notes: The number in the first line represents the regression coefficient, while the number in the second line is its related p-value. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. Table 4 below presents the regression results of the profit-growth model and shows that past profits (BEPt-1) negatively affect current profits (BEPt) for listed companies in the Philippines, Singapore and Thailand, whereas for Malaysia, the relationship is not statistically significant. These empirical results imply that there is no persistence of profitability; hence hypothesis H4 is not supported. Indeed, the negative relationship indicates that higher profits in the prior year results in lower profits in the current year and vice versa. Nonetheless, this finding is inconsistent with the results found by Nunes et al. (2009 ), Shehzad et al. (2013 and Nunes and Serrasqueiro (2015) . Concerning the relationship between profitability (BEPt) and growth (ΔSIZEt-1), the results in Table 4 for all sample countries indicate an insignificant relationship, rejecting hypothesis H3 that a company's growth does not affect its future profitability.
In addition, regarding the relationship between profitability (BEPt) and growth (ΔSIZEt-1), Table 5 indicates that although the coefficients are relatively minimal, a negative and significant relationship is observed for large and medium-sized companies in the Philippines, meaning that higher asset growth results in lower profits and vice versa. Thus, these companies could buy a set of assets for the purpose of greater diversification, resulting in high growth in asset size. When the companies recognize depreciation expenses, but their revenues have not grown enough to compensate for such expenses, it causes lower profits in the next period. As a result, higher asset growth is more likely to constrain profits.
Moreover, the relationship between profitability (BEPt) and the capital structure ratio (CAPt) is statistically insignificant for all sample countries, as shown in Table 4 . Nonetheless, when considering each segment, Table 5 indicates a negative and significant relationship between profitability (BEPt) and the capital structure ratio (CAPt) in the case of large-sized companies in the Philippines and small-sized companies in Singapore, which is inconsistent with Goddard et al. (2005) . This result means that a high level of liabilities tends to constrain profits, as such companies are obligated to periodically pay off their liabilities and the related expenses. Thus, the higher the liabilities, the lower the profits are.
In terms of financial leverage, Table 5 shows that the results are similar to those for the capital structure ratio (CAPt), as the relationship between profitability (BEPt) and the financial leverage ratio (FINt) is statistically insignificant for all sample countries. Nonetheless, a negative and significant relationship is found for large-sized companies in the Philippines and small-sized companies in Singapore.
With regard to the relationship between profitability (BEPt) and liquidity (LIQt), a positive and significant relationship is found in the case of Malaysia, as shown in Table  4 , particularly for large-sized and medium-sized Malaysian companies (as shown in Table 5 ). This positive result, which is consistent with the studies of Goddard et al. (2005) and Deloof (2003) , indicates that the ability of financially strong listed companies to cover outstanding short-term obligations contributes to increased profits. Nonetheless, for the other sample countries, a significant relationship between profitability (BEPt) and liquidity (LIQt) is not found. Notes: The number in the first line is the regression coefficient, while the number in the second line is its related p-value. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. CONCLUSION This study investigates the dynamic linkages between companies' growth and profitability, following Goddard et al. (2004) and Nakano and Kim (2011) . This study also examines whether Gibrat's Law, which states that companies' growth rate is independent of their size, exists. This study also explores whether the persistence of profitability is observed in ASEAN countries. Using a sample of listed companies in the ASEAN-4 countries for the period from 1972 to 2014 and the GMM method suggested by Arellano and Bond (1991) , the empirical analysis finds that companies' growth is not independent of their size. Smaller companies are more likely to grow faster than larger companies. Because of this finding, we can conclude that Gibrat's Law fails to hold in the cases of Malaysia, the Philippines, Singapore, and Thailand.
Additionally, the results show that the persistence of growth, in which past growth positively affects current growth, does not exist. Although the study finds a significant relationship, the empirical results show an inverse relationship in some sectors of Malaysia, Singapore and Thailand, which suggests a slowing growth potential in these countries. The result of a negative relationship is not surprising. It suggests that Malaysia, Singapore, and Thailand are small countries in terms of market size with growth rates that are relatively stable. For small countries, therefore, a negative relationship is expected. Large countries such as the U.S., India or even China have more potential to grow faster, and therefore a positive relationship is more likely to be found in such countries.
Moreover, the results of this study reveal that past profits appear to be positively related to companies' growth, thus confirming the findings of Goddard et al. (2004) and Nakano and Kim (2011) . However, companies' growth is not the determinant of profitability for all the sample countries, although profitability is the determinant of companies' growth. Finally, the results suggest that profits are not persistent, as past profits negatively affect current profits.
Nonetheless, the results from the four ASEAN countries vary by country. Understanding the unique characteristics of each country can allow global managers, investors and practitioners to manage their portfolios, investments and related risks more effectively.
This study is not without limitations. As the study emphasized the use of countries' GDP for the purposes of clustering, the results represent the effects of size, growth and profitability on a country's competitiveness. However, the effects of industry structures operating across borders may provide insightful results regarding companies within different industries. Thus, further research may extend this study by clustering companies with similar industry structures across countries, regardless of their country of residence, and testing them together by using industry structure as a grouping factor. Moreover, further research can expand the scope to incorporate countries' related factors, such as foreign trade, and economic factors that might influence the growth and profitability of companies.
